[Adenovirus-mediated CTLA4Ig and OX40Ig gene transfer induces long-term survival of cardiac allografts in rats].
To investigate the potential role of CTLA4Ig gene and OX40Ig protein in inducing transplantation tolerance and the mechanisms thereof. Thirty Lewis rats underwent transplantation of the hearts of DA rats and then randomly divided into five equal groups: control group, blank virus AdEGFP treated group (adenovirus containing EGFP at the dose of 1-5 x 10(9) pfu/ml was infused via portal vein immediately after the operation), AdCTLA4Ig treated group, AdOX40Ig treated group, and AdCTLA4Ig-IRES-OX40Ig treated group. The cardiac allograft survival was monitored by daily palpation. The total cessation of beating was defined as rejection and was confirmed by histology. Peripheral venous blood samples were collected 0, 3, 7, 10, 14, 21 and 28 days after the administration of adenovirus. ELISA was used to detect the expression of CTLA4Ig and OX40Ig. Twenty days after the heart transplantation single splenocyte suspension was prepared from surviving Lewis rats to be used as responder. The spleens of the normal donor-DA rats and the third strain DA rats to prepare single cell suspension of the same density to perform mixed lymphocyte reaction (MLR). Then recombinant IL-2 was added into the mixed MLR system to observe t\if the MLR could be reversed. Twenty days after the heart transplantation the splenocytes of the tolerating Lewis rats were injected into the lingual vein of the normal Lewis rats to observe the delayed type hypersensitivity (DTH) of the transferred Lewis rat to normal rat splenocytes. RT-PCR was used to detect the mRNA expression of IL-2, interferon-gamma, IL-4, and IL-10. The survival time of the AdCTLA4Ig-IRES-OX40Ig treated group was 151.5 d +/- 42.6 d, significantly longer than those of the AdOX40Ig treated group (60.2 d +/- 11.4 d (P = 0.003), AdCTLA4Ig (43.2 d +/- 11.1 d, P = 0.0026), control group (5.7 d +/- 0.5 d, P = 0.000 43), and AdEGFP treated group (5.2 d +/- 0.4 d, P = 0.000 43). CTLA4Ig and/or OX40Ig proteins were expressed at a high level in the adenoviral treated rats. Compared with the control group the splenocytes of the AdCTLA4Ig-IRES-OX40Ig, AdCTLA4Ig, and AdOX40Ig treated groups displayed donor-specific hyporesponsiveness (P = 0.0016, 0.0026 and 0.001), which could be partly reversed by the addition of exogenous IL-2. Moreover, the hyporesponsiveness could be transferred to the same strain rats through adoptive transfer. In comparison with the normal controls, the expression of Th1 type cytokines, such as IL-2 and IFN-gamma, was significantly decreased in the tolerating rats and significantly increased in the rats with rejection; however the expression of the Th2 type cytokines, such as IL03 and IL-10, was significantly increased in the tolerating rats and significantly decreased in the rats with rejection, showing a deviation of Th1/Th2 type cytokines. AdCTLA4Ig-IRES-OX40Ig-mediated genes transfer renders prolonged expression of CTLA4Ig and OX40Ig in Lewis recipient rats, leading to a long-term survival of cardiac allografts. The induced tolerance is donor-specific, and the mechanisms may be associated with T cell anergy, deviation of Th1/Th2, and the regulatory T cells.